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Overview
This research investigates the bulk properties of the solar wind by taking data from several spacecraft in
order to test and improve upon a model of the heliosphere developed by CSPAR. It specifically examines
plasma and magnetic field data taken from the Pioneer, Voyager, and Ulysses spacecraft, calculating
fluctuations from the mean in order to characterize the turbulence in the solar wind. Each spacecraft had a
unique trajectory, making a comprehensive analysis of the heliosphere possible. All data reduction was
done in MATLAB using original code.
Key Findings
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With a few exceptions, the observed
data agree with the expected trends of
the model and concurs with previous
observations. All the exceptions can be
explained by transient solar events,
planetary encounters, and transitions
between regions in the heliosphere. To
the right are the Voyager 2 plots of
magnetic field fluctuations, average
Flow Speed Fluctuations
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plasma density, flow speed fluctuations,
and total energy. The data obtained by
Ulysses in particular caused some
problems, but unusual events during
solar cycle 23 were determined to be the
cause of the major errors. The annotated
three-color plot to the bottom right shows
the plasma flow speed for Ulysses
during solar cycle 23 and includes
explanations for unexpected values.
Ulysses Flow Speed Plot for Solar Cycle 23

Impact

This investigation provides insight into
the workings of the heliosphere as
observed by seven different spacecraft.
These observations will help improve the
model of the heliosphere developed by
CSPAR, which will eventually lead to
better models of the inner workings of
the Sun. Better models of both the
heliosphere and the Sun will allow for
better forecasting of solar events and
interstellar cosmic ray intensities,
protecting not only astronauts and
spacecraft, but also infrastructure here
on Earth.

Explanation
The AAS is committed to enhancing humanity’s
understanding of the universe. This research is part of a
larger project to enhance our understanding of the Sun and
our immediate space environment.
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